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«~ Hydvologic processes exhibit variability over o

lavrge  vange. of spatio-tempovad scales
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- dnderest in E.Sﬁmd,h"m, modeling cond predickon of
waker and energy  Luxes
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PROBLEMS TO DISCUSS

L, Hfed of small-scale precipitation vowiability on
predicked wader and enorgy fouxes

Tesues i MWP model vodidation : scales,dynamics

e

3. Eedt of small-scala precipitation veuriability on

estimation of vain from micvoware. SSUSOrS



Ranfall observed
by KEAX radar

(256 km x 256 km)

MMS5 / BATS MMS3 f BATS
at at a at
12 m 12 ke 12 km 3 km

Anomalies
(SRV - CTL)
Weiting Phaze 3 g ;;' :MI;:
t=15 hrs v :‘ ......... . _L
t =24 hrs
ing Phase
t=45 hrs

Soil moishire as % saturation (in top 10 cm} shown at 12 km grid-scale
{1116 km x 1044 km)

E. Foufoula-Georgiou and D, Nykanen, University of Minnesota
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Scale-Dependency of Nonlinear Parameterizations

RS — Sﬂ G (1) Surface Runoff Parameterization used in BATS
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' B, =suriace nunoff

I 5= net input of water to the soil surface

3= average of relative soil moisture in wpper layer and root zone laver
| =4 for unfrozen sail

m—— e e e —— T F FE OEE W ER N FE BN BN BN BN B — — — = = . —— — = o —— —— —— g Em EE EE R RS e

Assume: o =4 for scale A = 50 km

Question: = ? for scale A = 10 km
(such that fluxes are preserve& and VAR[S] vs. A are respec‘ted}
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«From analysis of
SGP97 |

T e 005 ¢ F5] < 2
== (.25 E[s] <04
|- 04<E[g] <08
- QReE[F] <03

40 H

Nykanen and Foufoula-Georgion, AWR 2001 %



If did not change « from 4 to 4.4

= 20 - 40 % overestimation of R

=

% change in R

e.g., %o change o B_= 100 * [R {o=4.4} - B {a=4]] / R (o=

Nykanen and Foufoula-Georgion, AWE 2001
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Figure 3: (a) S-hour, 9 km grid ARPS prediction at 2224 on 24 May 1996. The model
equivalent reflectivity is shown on the left and the corresponding radar image on the right.
(b} 5-hour, 3 km grid ARPS prediction at 222 on 24 May 1996. The model equivalent
reflectivity is shown on the left and the corresponding radar image on the right,
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Figure 6.5  Scaling parameters H, fiy and My ve time from the 18-min observed
(top) and 15-min predicted (bottom) accumulation precipitation fields.
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Multiple-scale Structure
of Model Precipitation

« Fourier power spectrum of radar observed
rain and forecast modeled rain show lack
of variability at small scales. |

Forceast - Radar comparisen of PSD

100 ' :
Amarille Radar (KAMA),

0Z June 3rd, 1999
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« Lack of small-scale variability is aftributed
to computational smoothing

Harris 3 E:ru.ﬁuﬂaf@emgim , 48R, wndir reviaw, 2000
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PSD (arbitrary units)

“Figaea 9.
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R

Significant hiases in T,
were found by dgnoring
subgrid variabilizy (scc Ref.
23, MNote:  Plane-parsalie!
radiative  teansfer  and
waveler-based downscaling
were used in that stady.

Significant differences in T

were found due to mis-

specified  wvariability  and
structure  in  hydrometeor
concentiztion  between 3

km and 15 km (see Fignue

i1y,  Note: 3D radiative
transfer a3 well as cascade-
based downscaling were

‘used in that study.
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Figure 2. Ty scatterplor. Tigme 208 brightness temperatores of the ARPS forecasted fields up-
sealed 1012 ki and downscaled back down to 3 k. Togp are brightness temperatuces of the

oniginal ARPS forecast fields, The lincac regressions illustrate the gencral trend fn bias with

brightncss Lemparature.
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Representativeness Error
~(areal to point)

Representativeness error, 2, from
radar estimated 45 min accumulation
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A.  Cptimal merging of mulhseusov chservakions to o
consistent produdk ot any desived scafle plus
ths unicert auirity

~model vevificot ov
~dotra assimilatan
— seusov validadiom

9. lUnderstond how e observed stakstcol
G‘fgm'rliiclﬁﬂﬂ in MMy hﬁdvbuwei‘(lﬂ"rﬂ- qeo-
fogicoll pvocesses vefates to #Re umderling

Physics of e process
= controtled phusical experimenls
— controlled numerical simulations

Z.  lUnderstomd tRe Limitabions of physicaliy-based
models fov predichon ( Limiks to predictability)
— based on obseviarons

- IC, BC, swald-scafe variability
— merge physicad /stotskicad wodels
at approprials swales

4. Nonliwewr predichion based on sparial dynamics
of foveing amd e nonliveor vesponse funchion
of e *medium”.
-€4. steeasuliow dunamics 4+ Spohiald dignamics
of precipitohmm appropriately combined.
o, basin vespomse Jor nom@ivcaor sredichion
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